We investigated the effect of Arogh, a polyherbal formulation (PHF) on animal models of anxiety based on exploratory behavior. The anxiolytic activity of polyherbal formulation (30, 100, 300 and 500 mg/kg) was studied using various behavioural paradigms such as elevated plus maze (EPM), light/dark apparatus (LDA), open field apparatus (OFA), hole board apparatus (HBA). Diazepam (1 mg/kg) was used as a standard anxiolytic drug. The effect of PHF (100 and 300 mg/kg) on serotonin, dopamine and noradrenaline mediated behaviour was studied by lithium induced head twitches in rats, haloperidol induced catalepsy in mice and clonidine induced hypothermia in rats respectively. In EPM, PHF (100, 300 and 500 mg/kg) significantly (P < 0.05) increased the time spent in open arms and the number of entries in open arms. In LDA, PHF (100, 300 and 500 mg/kg) significantly (P < 0.05) increased the time spent in lit zone. In OFA, PHF (100, 300 and 500 mg/kg) significantly (P < 0.05) increased the number of assisted rearing and the number of squares traversed. In HBA, PHF (100, 300 and 500 mg/kg) significantly (P < 0.05) increased the number of head poking. In lithium induced head twitches, PHF (100 and 300 mg/kg) significantly (P < 0.05) decreased the number of head twitches. In haloperidol induced catalepsy, PHF (300 mg/kg) decreased the duration of catalepsy significantly (P < 0.05) at 60 min. In clonidine-induced hypothermia, PHF (300 mg/kg) did not modify the effect. Drugs must be carefully assessed on EPM test and therefore in the present study EPM is supported by other tests. Present study indicates that Arogh, a polyherbal formulation possess anxiolytic activity. It diminished serotonergic transmission and decreased the duration of catalepsy indicating potentiation of dopaminergic transmission. Thus, Arogh a polyherbal formulation contains bioactive principles which possess anxiolytic activity and modified 5-HT and DA mediated behaviour.
INTRODUCTION
Anxiety is an unpleasant emotional state characterized by apprehension and nervousness. It is a normal emotional behavior. However when it is severe or chronic, it becomes pathological and can precipitate or aggravate cardiovascular and psychiatric disorders. Although many drugs are available in allopathic medicine to treat anxiety disorders, they produce various systemic side effects or exhibit tolerance upon chronic use (Gopala et al., 2006) . The etiology of most anxiety disorders although not fully understood, it has come into sharper focus into the recent past. Bacopa monniera (Bhattachyarya and R Balaraman et al. Ghosal, 1998) , Albizzia lebbeck (Une et al., 2001) , Sesbania grandiflora , Zingiber officinale (Vishwakarma et al., 2002) , Stachys lavanduifolia (Rabbani et al., 2003) , Echium amoenum (Rabbani et al., 2004) , Coriandrum sativum (Emamghoreishi et al., 2005) , Korean ginseng (Mohan et al., 2005) , Salvia reuterana (Rabbani et al., 2005) , ginger (Mohan et al., 2006) , Saussurea lappa (Ambavade et al., 2006) , Sphaeranthus indicus , Aniba riparia (Carla et al., 2006) , Passiflora edulis (Miguel et al., 2006) , Nepeta persica (Rabbani et al., 2007) are some of the plants reported to posses anxiolytic activity. Arogh is a polyherbal formulation (PHF) and has been studied for its antioxidant property and in myocardial infarction . It is composed of nine plant ingredients-Nelumbo nucifera, Hibiscus rosasinensis, Hemidesmus indicus, Rosa damascena, Zingiber officinale, Eclipta alba, Terminalia chebula, Glycyrrhiza glabra and Quercus infectoria. There are no published reports of Arogh on its anxiolytic profile. This prompted us to explore its anxiolytic activity. Thus objective of the present article is to explore the potential of PHF for its anxiolytic effects using various behavioural paradigms such as elevated plus maze (Lister, 1987) , light/dark apparatus (Belzung et al., 1990) , open field apparatus (Turner, 1972) , hole board apparatus (Clark et al., 1971) . These models are pharmacologically validated and diazepam shows a strong anxiolytic profile on these models (Green et al., 2001) . The discovery of benzodiazepine in the early 60's and their considerable commercial success in the treatment of anxiety has led to the development of numerous animal models of anxiety mostly based on pharmacological action of benzodiazepine (Belzung and Griebel, 2001) . Hence diazepam was used as a positive control to compare the results of the test drug. Studies on behavior influenced by noradrenaline (NA), dopamine (DA), serotonin (5-HT) were also carried out to explain the observed actions.
MATERIALS AND METHODS

Animals
Male albino mice (22 -25 g) and albino rats (150 -200 g) were obtained from Serum Institute, Pune. Animals were housed in groups of five at ambient temperature of 25 ± 1ºC. Animals had free access to water and food (Hindustan Lever, India). They were deprived of food but not water 4 h before the experiment. The experiments were carried out between 9:00 and 14:00 h. The Institutional Animal Ethical Committee approved the protocol of this study.
Drugs and chemicals
Diazepam (Calmpose, Ranbaxy) was used as a standard anxiolytic drug. Diazepam and PHF were dissolved in distilled water and administered orally. Haloperidol (Searle, Mumbai), clonidine (German Remedies, Mumbai) and lithium sulphate (Glenmark, Mumbai) were administered intraperitoneally. The PHF, Arogh was provided by Rumi Herbals Pvt. Ltd; Chennai. The phytochemical analysis of PHF showed the presence of flavonoids, glycosides, saponins, tannins and steroids (Trease and Evans, 1983) .
Elevated plus maze (EPM)
The EPM consisted of two open arms (25 × 5 cm) crossed with two closed arms (25 × 5 × 20 cm). The arms were connected together with a central square of 5 × 5 cm.The Maze was elevated to a height of 50 cm and placed inside a light and sound attenuated room (Lister, 1987) . Groups of mice in five each were treated with vehicle, diazepam (1 mg/kg i. p.), PHF (30, 100, 300 and 500 mg/kg p. 
Open field apparatus test
The apparatus consisted of a wooden box (96 × 96 × 5 cm). The floor of the box was divided into 16 squares (Turner, 1972) . Groups of mice in five each were treated with vehicle, diazepam (1 mg/kg i. p.) or PHF (30, 100, 300 and 500 mg/kg p. o.) 1 h before placing individually in one corner of the square. The parameters like number of rearing and number of squares crossed were recorded for 5 min.
Hole Board apparatus
The apparatus consisted of a wooden box (40 × 40 × 25 cm) with 16 holes (diameter 3 cm) evenly distributed on the floor. The apparatus was elevated to a height of 25 cm (Clark et al., 1971) . Groups of mice in five each were treated with vehicle, diazepam (1mg/kg i. p.) or PHF (30, 100, 300 and 500 mg/kg p. o.) 1 h before placing individually in the apparatus and number of head poking were recorded for 5 min.
Light/dark apparatus test Two equal sized boxes (20 × 20 × 14 cm, one dark and other lit) were connected with tunnel (5 × 7 ×10 cm) (Belzung et al., 1990) . Groups of mice in five each were treated with vehicle, diazepam (1 mg/kg i. p.) or PHF (30, 100, 300 and 500 mg/kg p.o.) 1 h before placing individually in the lit area. The number of transitions and the time spent in the lit box were recorded for 5 min.
Lithium induced head twitches (5 HT mediated behaviour)
Rats were divided into four groups of five animals each. Rats received lithium sulphate (200 mg/kg i. p.) 1 h after vehicle or PHF (30, 100, and 300 mg/kg, p. o.) treatment. The number of head twitches was recorded for 1 h after Lithium sulphate administration (Wielosz, 1979) .
Haloperidol induced catalepsy (DA mediated behaviour)
The mice in groups of five each were treated with vehicle, PHF (100, 300 mg/kg, p. o.) 1 h before administration of haloperidol (1 mg/kg, i. p.). Mice were gently removed from their home cages and their forepaws placed over a glass horizontal bar, 0.5 cm in diameter and 30 cm long, which was fixed at a height of 4 cm above the working surface. Duration of catalepsy was recorded from the time all animals were placed over the bar till the time they removed both forepaws from the bar or climbed over the bar (Sanberg, 1980) . Clonidine induced hypothermia (NA mediated behaviour) Rats were divided into three groups of five animals each. Rats were treated with vehicle, PHF (100 and 300 mg/kg p. o.) 1 h before administration of clonidine (100 µg/kg, i. p). Rectal temperature was recorded every 30 min after clonidine (100 µg/kg) treatment till 180 min (Drew et al., 1977) .
Behavioral assessment
To investigate the central actions of the PHF the method described by Irwin et al. (1968) was employed. The procedure involved an initial phase of undisturbed observations and later a manipulative phase during which the animals were subjected to the least provoking stimuli. In the initial phase the animals were observed for body position, locomotion, rearing, respiration, tremors, gait and in the later phase righting reflex and lacrimation was observed. The animals were observed for 2 h after treatment.
Neurotoxicity test
In this test a knurled rod (2.5 cm in diameter) was rotated at a speed of 15 rpm. All animals were trained to remain on the rotating rod for 5 min. A normal mouse could maintain its equilibrium for long periods. In a drug treated mouse, the neurological deficit was indicated by the inability of the mouse to maintain equilibrium for 3 min in each of the 3 trials as described earlier (Dunham and Miya, 1957) . PHF was administered at doses of 100, 300 mg/kg doses and the animals were tested for neurological deficit 30 min after the drug treatment. The control group received diazepam at a dose of 1 mg/kg. R Balaraman et al.
Statistics
All data are shown as mean ± S.E.M. Statistical analysis was performed with one way ANOVA followed by Dunnett's test. Differences of P < 0.05 was considered statistically significant.
RESULTS
Elevated Plus Maze
The vehicle treated mice spent 45.8 ± 1.65 s in the open arm, whereas animals treated with PHF (100, 300 and 500 mg/kg) spent significantly (P < 0.05) more time in the open arms and also increased the entries in both open arms significantly (Table 1) .
Light/dark apparatus
The vehicle treated group spent 56.6 ± 2.61 s in the lit box and showed as 10 ± 0.74 as number of transitions, whereas animals treated with PHF (100, 300 and 500 mg/kg) spent significantly more time in the lit box and also showed a significant (P < 0.05) increase in the number of transitions (Table 2) .
Open field apparatus
The vehicle treated mice traversed 142.8 ± 2.08 squares during the observation interval of 5min. PHF (100, 300 and 500 mg/kg) significantly (P < 0.05) increased the numbers of squares traversed and assisted rearing (Table 3) .
Hole board apparatus
The vehicle treated mice showed 12.4 ±1.20 head dips. PHF (100, 300 and 500 mg/kg) significantly (P < 0.05) increased the number of head dips (Table 4) . The observations are mean ± S.E.M (n = 5). The observations are mean ± S.E.M (n = 5).
* P < 0.05, as compared to vehicle (ANOVA followed by Dunnett's test). PHF: polyherbal formulation.
Lithium induced head twitches
In vehicle treated rats, lithium sulphate produced 35 ± 1.95 head twitches. PHF (100 and 300 mg/kg) significantly (P < 0.05) decreased the number of head twitches to 16.75 ± 1.25 and 11.25 ± 0.75 respectively (Table 5) .
Haloperidol induced catalepsy
In vehicle treated rats, haloperidol produced maximum catalepsy after 90 min. PHF (300 mg/kg) significantly (P < 0.05) decreased the duration of catalepsy after 60 and 90 min (Table 6) . The observations are mean ± S.E.M (n = 5).
* P < 0.05, as compared to vehicle (ANOVA followed by Dunnett's test). PHF: polyherbal formulation. The observations are mean ± S.E.M (n = 5).
* P <0.05, as compared to vehicle (ANOVA followed by Dunnett's test). PHF: polyherbal formulation. R Balaraman et al.
Clonidine induced hypothermia
In vehicle treated rats, clonidine produced a fall in the rectal temperature and the peak effect was observed at 90 min. PHF (300 mg/kg) did not modify hypothermia produced by clonidine (Table 7) .
Behavioral assessment
The animals did not exhibit any abnormal signs. In the initial phase, body position, locomotion, rearing, respirations were normal. They were no tremors and gait was normal. The grip strength, pain response and righting reflex were not affected.
Neurotoxicity test
Mice treated with PHF (100 and 300 mg/kg) were able to maintain equilibrium on the rotating rod for more than 3 min, whereas the animal treated with diazepam exhibited incordination and fall off time was significantly (P < 0.05) reduced to 100 ± 2.5 s.
DISCUSSION
The Elevated plus maze is based on the premise that exposure to open arm evoked an approach avoidance conflict that was considerably stronger than that evoked by the exposure to an enclosed arm (Montgomery, 1955) . The reduction in entry, time spent, head dips are the indication of high level of fear or anxiety. Anxiolytics drugs increases the proportion of entries, time spent and head dips. Imaizumi et al.(1994) (Dunn et al., 1989; Kshama et al., 1990; Lee et al., 1991) noneffective (Moulton et al., 1990) anxiogenic (Pellow et al., 1987; Moser, 1989; Klint, 1991; Critcheley et al., 1992) . A drug may have both anxiolytic and anxiogenic activities and either of the activites may be dependent on experimental conditions (Handley and Mcblane, 1993) . Drugs must be carefully assessed on EPM test and therefore in the present study EPM is supported by other tests. In our study, we observed that PHF (100, 300, and 500 mg/kg) significantly (P < 0.05) increased the time spent in open arms and number of entries in open arms.
In the light and dark box paradigm, the brightly lit environment is a noxious environment stressor that inhibits the exploratory behaviour of rodents. Reduction of number of entries, time spent in the lit chamber are regarded as markers of anxiety (Costall et al., 1988) . It is interesting that many studies in the light dark test have been conducted using mice rather than rats. Crawley reported that rats were not respondent to treatment with diazepam in this paradigm (Crawley, 1985) and that their exploratory tendencies appeared considerably lower in mice, suggesting that rats were not useful in this test. Anxiolytics increase light to dark transitions and time spent in lit area. In our study PHF (100, 300 and 500 mg/kg) increased the time spent in lit area and the number of transitions.
In open field apparatus, when animals were taken from their home cages and placed in a novel environment they express their anxiety and fear by decreasing ambulation and exploration. These The observations are mean ± S.E.M (n = 5).
* P <0.05 as compared to vehicle (Mann -Whitney U test) behavioural changes were attenuated by anxiolytic drugs (Kumar et al., 2000) . In open field test, PHF (100, 300 and 500 mg/kg) showed a significant (P < 0.05) increase in squares traversed and an increased tendency to reach to the walls and rear rather rearing without support. Decrease in locomotion is indicative of diminished dopaminergic transmission, which may be secondary to the rise in 5-HT level caused by anxiogenic agents (Kahn et al., 1988; Jones et al., 1992) . File and Wardil (1975) have assessed the anxiogenic and anxiolytic activity of some agents using the hole board test. We observed a significant (P < 0.05) increase in head poking with PHF (100, 300 and 500 mg/kg). Despite of extensive research the neurological basis of anxiety is still not clear. Although the involvement of the central serotonergic system is well established, the role of other neurotransmitters cannot be ignored. Lithium produces head twitches by increasing the synaptic concentration of serotonin (Wielosz and Kleinark, 1979) . The observed reduction in the number of head twitches may be due to direct and indirect action of PHF on the 5-HT system. A reciprocal relationship between 5-HT and DA has been demonstrated in many brain areas (Kuczenski et al., 1985) . We noted such relationship with the concentration of DA and 5-HT. In halpoperidol induced catalepsy, PHF (300 mg/kg) decreased the duration of catalepsy at 60 and 90 min. These changes can be correlated with a increase in brain levels of dopamine. PHF (100 and 300 mg/kg) significantly decreased the number of head twitches indicating a decrease in brain 5-HT levels. Clonidine reduces noradrenaline release (Drew et al., 1977) and thereby induces hypothermia. PHF (100 and 300 mg/kg) did not modify clonidine induced hypothermia. Thus, noradrenergic mechanism does not seem to play an important role in anxiolytic effect of PHF.
Thus, Arogh a polyherbal formulation possess anxiolytic activity as evident in various models of anxiety. It diminished serotonergic transmission and delayed the onset of catalepsy indicating potentiation of dopaminergic transmission.
